Journal of the Department of Agriculture,
Western Australia, Series 4
Volume 2
Number 8 August, 1961

Article 2

1-1-1961

Rice growing in the Ord river valley
C B. Langfield

Follow this and additional works at: https://researchlibrary.agric.wa.gov.au/journal_agriculture4
Part of the Agronomy and Crop Sciences Commons, Plant Breeding and Genetics Commons, and the
Plant Pathology Commons

Recommended Citation
Langfield, C B. (1961) "Rice growing in the Ord river valley," Journal of the Department of Agriculture, Western
Australia, Series 4: Vol. 2: No. 8, Article 2.
Available at: https://researchlibrary.agric.wa.gov.au/journal_agriculture4/vol2/iss8/2

This article is brought to you for free and open access by the Agriculture at Digital Library. It has been accepted for
inclusion in Journal of the Department of Agriculture, Western Australia, Series 4 by an authorized administrator of
Digital Library. For more information, please contact library@dpird.wa.gov.au.

RICE GROWING IN THE ORD RIVER VALLEY
By E . C. B . LANGFTELD*

HE first commercial rice crop in the Ord River Valley was planted late in I960
T
and plans are in hand for some 35,000 acres of land to be subdivided for irrigation settlement by 1964, with rice as a major crop.
This development has been made possible as a result of experimental work a t
the Kimberley Research Station, where
since 1947 experimental plots have been
planted to rice. As one m i g h t expect, t h e
work involved in finding how to grow this
crop successfully in an isolated area such

as this, h a s been fraught with many
difficulties. Although some problems still
remain, enough information has been
gathered now for farmers to grow rice
with a fair chance of success. With careful husbandry yields of from one to two
tons an acre can be achieved, a n d there

Bulk rice plot: Seed Increase and farm-scale test of a variety almost ready for commercial production

* The author is a member of the Division of Land Research and Regional Survey, C.SJR.O.,
and was stationed at the Kimberley Research Station from 1947 until his transfer in 1959 to the
Coastal Plains Research Station Darwin.
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Variety trial: The centre
plot
contains
an
earlymaturing variety, with grainfilled heads beginning t o
mature.

is scope for considerable improvement as scientists was to combine the experience
further experience accumulates. Some from both tropical and temperate zones
experimental plots have yielded well into a rice farming system in keeping
above two tons an acre.
with Australian working conditions. As
Rice cultivation has distinct advantages the environment in many other parts of
on the heavy Cununurra clay, which will northern Australia is similar to that of
be the main soil type in the area to be the Kimberleys, the station's achieveirrigated. This soil does not drain easily ments have had wide application. Some
so other crops are likely to suffer from of the results have already proved helpwaterlogging, particularly during the ful to rice producers in the western Kimsummer monsoon season. On the other berleys and near Darwin in the Northern
hand the impermeability of the soil is an Territory.
advantage for growing rice.
VARIETIES
The research station has shown that it
The majority of cultivated rice varieties
is possible to grow rice on an experimental belong to two main groups, indica and
scale in the northern Kimberleys at any japonica. The former are confined to
time of the year. However, land prepara- tropical and sub-tropical regions while
tion, sowing and harvesting are imprac- the latter are grown mainly in temperate
ticable on a farm scale during the heavy environments. There are wide differences
rains between December and early April. in the grain and straw between the
Consequently, commercial rice growing varieties within each group. In general,
will be confined to two distinct seasons, the grain of indica varieties is long and
wet season rice sown during the early slender. It also tends to be flinty and
rains and harvested in the early dry remains firm after cooking. The grain of
season and dry season rice sown after the japonica varieties tends to be short and
rains and harvested before the next wet broad and after cooking it tends to disinseason. Different types of rice must be tegrate and to become soft and glutinous.
grown in each season.
The majority of tropical peoples prefer the
In most tropical rice-growing areas the indica type of grain while Japanese prefer
crop is cultivated by hand. However, in the japonica type. Both can be sold on
temperate regions such as parts of the European and American markets although
U.S.A. and the Murrumbidgee Irrigation the long-grained, firm cooking rices
Areas in N.S.W., large-scale mechanised command higher prices. At present the
rice growing is well established. When Australian market is supplied almost
the research programme began in the entirely by japonica type rice grown in
Kimberleys the main task confronting the the Murrumbidgee Irrigation Areas.
630
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The straw characteristics of different planted at other times individual tillers
varieties are important if the crop is to flower independently and the proportion
be harvested mechanically. In general, of sterile spikelets is high. This means
indica varieties are tall and weak-strawed that it is unsuitable to plant it in the
and likely to lodge, particularly when early dry season. Between late October
nitrogen supply is plentiful. On the other and the end of November is the most
hand the straw of japonica varieties is suitable time to plant it. Although other
usually shorter and stronger and easier wet season varieties have given similar
to harvest by machine.
yields, Meli No. 2 has a slightly superior
The Kimberley Research Station has straw strength.
shown that indica varieties are better
In general, weak straw is a problem
suited to growing in the wet summer with indica varieties.
Cross-breeding
season and japonica varieties to the dry experiments between indica and japonica
winter season. It has also been found rice varieties have been undertaken at the
that the behaviour and performance of Central Rice Research Institute in India
many varieties depend on the actual date in an attempt to combine the superior
of planting. Recently, a study was carried straw characteristics of the japonica
out at the Station of the behaviour of 17 varieties with the climatic adaptation and
rice varieties after they had been planted grain characteristics of indica varieties.
at fortnightly intervals throughout the Hybrid strains have been received from
year. This work showed that different India and are now being selected at the
varieties respond according to the times Kimberley Research Station.
they are planted, due to seasonal changes
Caloro, the main variety grown in the
in temperature and length of daylight. Murrumbidgee Irrigation Areas, is at
As a result they came into flower at present regarded as the standard dry
definite dates although the planting dates season variety for the Ord Valley. Greenvaried widely. This characteristic is of house studies conducted by Dr. E. Phillis
value on Cununurra clay as it enables in Canberra indicate that this variety is
land preparation and planting to be thermoperiodic, that is, its flowering is
carried out before the heavy rains of controlled by temperature.
When it is
summer, and harvesting to take place sown early in the dry season at the Kimwhen most of the rains have passed. In berley Research Station Caloro ears in
other varieties flowering appeared to be about 80 days and matures some 40 days
controlled mainly by temperature and later. Fewer japonica varieties than
the time between their sowing and flower- indica varieties have been examined but
ing was more uniform.
work is in progress which might lead to
These studies have shown also that the more varieties being recommended.
effect of the planting date on the perBecause different markets demand difcentage of sterile spikelets differs in ferent types of grain the final choice of
different varieties. In some of them the varieties to be produced in the Ord Valley
amount of sterility is low and appears to depends not only on their adaptation to
be independent of the planting date. In the local environment but also on the
others it varies from very little to over future markets.
90 per cent. The causes of spikelet
sterility are not fully understood but it
LAND PREPARATION AND PLANTING
appears that temperature and day length
The methods of land preparation are
(in the case of photoperiodic varieties) similar to those common in the Murrumare both important to satisfactory flowerbidgee Irrigation Areas. They consist of
ing.
an initial ploughing followed by cultivaOf over 300 indica varieties tested so tion, grading and levelling, pre-irrigation
far at the research station, an African and a final pre-planting cultivation.
variety, Meli No. 2 has proved to be one
Direct experimental evidence is still
of the most suitable. It is strongly lacking but general experience indicates
photoperiodic so that if planted any time that ploughing as soon as possible after
between late July and the end of January a wet season crop has been harvested
it flowers in the following April. If it is reduces subsequent stem-borer attack by
Journal of Agriculture, Vol 2 No 8, 1961
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thoroughly drying soil that may be infested with stem-borers in their overwintering form. Ploughing is carried out
to the depth of four to six inches, but
deeper ploughing may prove worthwhile if
weeds become a problem.
To obtain a tilth suitable for grading
and levelling, ploughed land is discharrowed or tilled with a tine cultivator.
Grading and levelling follow. Proper subdivision of the rice fields into irrigation
bays and proper grading within bays is
of considerable importance. The differences in water levels over a flooded bay
should not exceed two inches.
Careful
levelling is important to avoid small local
depressions.
A few weeks after germination rice
should be flooded, but at the seedling
stage it can be killed by prolonged submersion. This often occurs in depressions
on poorly graded land after early irrigations. In addition, shallow ponds attract
water birds which puddle in them and
cause further damage.
It is important to pre-irrigate the bays
if early rains do not germinate weeds. The
young weeds can then be destroyed by
cultivation before sowing. Research in
progress on weed control measures may

change this situation but these practices
are the most satisfactory for the present
time.
Apart from destroying weeds the final
cultivation also is used to prepare a suitable seed-bed. Too fine a seed bed leads
to soil slaking and crusting after the
first
post-planting
irrigation.
This
hampers emergence. The final cultivation
must be sufficiently deep for nitrogenous
fertilisers to be placed deeply and it has
been found that this is also easier if the
seed bed is not too fine.
The seeds are planted with a standard
drill, about one inch below the soil surface.
With the varieties recommended at present, a seeding rate of 100 lb. per acre
has proved satisfactory. On clean, wellprepared land, lower rates may be sufficient, but they make the crop more
susceptible to early weed competition.
FERTILISERS
Both phosphatic and nitrogenous fertilisers are essential for satisfactory rice
crops in the Ord Valley. The residual
value of phosphatic fertilisers has not
been fully investigated but applications
of up to 2 cwt. per acre of superphosphate
have increased rice yields not only on

Fertiliser Trial: Experiments have shown that rice needs both phosphatic and nitrogenous fertilisers for good
yields In the Ord River Valley
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virgin land but also on land which has
been cropped previously a n d h a s received
u p to 4 cwt. per acre of superphosphate.
F u r t h e r research is needed to show the
economic responses from smaller applications of superphosphate.
There is no advantage in applying more
t h a n 2 cwt. per acre of sulphate of
ammonia to wet season indica rice crops.
Little if any more grain is produced and
the increase in vegetative growth can
lead to serious lodging.
On t h e other
h a n d , dry season grown Caloro responds
to sulphate of ammonia applications up
to 6 cwt. per acre. However, in order to
avoid lodging, it is advisable to limit the
rate to 4 cwt. per acre.
Sulphate of ammonia h a s been used as
t h e standard nitrogenous fertiliser, but
recent trials h a v e indicated t h a t urea
with equivalent quantities of nitrogen is
equally effective.
The concentration of
nitrogen in u r e a is about twice as high
as in sulphate of ammonia and when
handling a n d transport costs are considered the cost per unit of nitrogen is
lower for urea. Only pelleted urea should
be used, because urea in crystal form
absorbs moisture a n d becomes difficult to
handle.
Experiments have shown t h a t placem e n t of sulphate of ammonia three
inches below t h e soil surface increases
yields significantly (Table 1).
Current trials indicate t h a t t h e same
is true of urea a n d t h a t deeper nitrogen
placement (6 in.) is of no advantage. On
experimental plots the deep placement
h a s been carried out with a n ordinary
drill as a separate operation just before
sowing. However, it is not likely t h a t the

farmers would wish to be saddled with
the expense of a n additional cultural
operation and a n implement suitable for
drilling seed and superphosphate a n d
placing nitrogen fertiliser at t h e required
depth in one operation is required.
Temporary
but
distinct
yellowing,
dying-off of leaf tips and tiller mortality
h a s occurred in rice crops about six weeks
after emergence.
While t h e symptoms
point to nitrogen deficiency, causes of t h e
disorder are still unknown and the effect
on yields is difficult to assess. The a p plication of potash, lime and a wide range
of minor elements has failed to produce
signficant yield responses or to prevent t h e
occurrence of yellowing and leaf tipping.
ntRIGATION
The first irrigation should be given
immediately after seeding and any surplus water drained from the bays as soon
as possible.
Later in its growth, rice benefits from
flooding, but water should not be allowed
to stand in t h e bays when it is in t h e
seedling stage.
I t is important, however, t h a t the soil
should be kept moist by quick irrigations.
An irrigation at the time of emergence
is often helpful in assisting
young
seedlings to break through t h e surface
soil crust.
When the crop is six to eight inches h i g h
water is allowed to remain on the bays.
The depth of water is increased slowly
until it reaches four to six inches, and in
order to maintain the water level as cons t a n t as possible it is usually necessary to
add irrigation water every two to five days.

TABLE 1—EFFECT OF DEEP PLACEMENT OF SULPHATE OF AMMONIA ON YPJXDS
OF RICE AT KIMBERLEY RESEARCH STATION

Yield in lb. per acre

Sulphate of Ammonia*
Depth of Placement
3 in.
1 in.
Surface
Surface

Time of Application
At seeding
At seeding
At seeding
Early tillering

Wet season
Meli No. 2

Dry season
Caloro

5350
4410
4360
4110

6920
5440
5370
4260

*The Meli No. 2 received 2 cwt. per acre sulphate of ammonia and the Caloro 4 cwt. per acre.
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I n m a n y rice growing areas it is considered t h a t a greater d e p t h is desirable.
For example, in t h e Murrumbidgee Irrigation Area it is common to flood rice to a
d e p t h of u p to 15 inches.
In the preliminary irrigation trials at Kimberley
Research Station, no increase in yield was
obtained from deeper flooding.
About one m o n t h before harvesting
(when t h e grain is in t h e milky stage)
t h e w a t e r is drained off to allow the* soil
to dry out sufficiently to carry t h e
harvesting machinery.
Measurements indicate t h a t a wet season
rice crop needs some five to six feet of
irrigation w a t e r in addition to rainfall.
The requirements of dry season rice,
grown during t h e cool p a r t of t h e year
and m a t u r i n g more quickly, are lower and
are of t h e order of four to five feet.

preferably with p e g - d r u m s to permit t h e
operation to s t a r t as early as possible.
The time of harvest is of considerable
importance as a crop left s t a n d i n g too
long dries out a n d loses value, its grain
breaking during milling. This is due to
daily variations in t e m p e r a t u r e
and
humidity causing small cracks to a p p e a r
in t h e grain before it is harvested. These
can be minimised by harvesting while t h e
moisture content of t h e grain is still h i g h
(18 to 20 per cent.).
Subsequently, t h e
grain can be dried u n d e r uniform conditions until t h e moisture reaches a safe
storage level.
When the crop is harvested for seed it
is advisable to harvest after t h e moisture
content drops to 12 to 14 per cent.
Harvesting at a higher moisture p e r c e n t age may affect seed viability.

HARVESTING
T h e harvesting of rice can be carried
out with ordinary cereal headers, fitted

PESTS, DISEASES AND WEEDS
Birds have damaged experimental rice
crops but the extent of problems they

Harvesting the first commercial crop of rice on the Ord River pilot farm. Harvesting can be done with ordinary
cereal headers, preferably fitted with peg drums
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might cause on a commercial crop cannot
be assessed at this stage of development.
I n t h e establishment stage, ducks and
geese can inflict a great deal of damage
through puddling, especially if water is
allowed to r e m a i n in patches on t h e crop.
Damage at this stage can also be caused
by water coots digging out seed a n d young
seedlings.
These birds are particularly
difficult to control by shooting. Also costly
damage can be caused by large flocks of
cockatoos on t h e nearly m a t u r e crop.
Morning and evening shooting patrols are
active at this station a m o n t h before
harvest. Finches may be t h e most serious
potential pest because they are difficult
to control. Their preharvest depredations
vary from year to year a n d are usually
light in years of good rains when n a t u r a l
food is plentiful. Their d a m a g e can be
reduced by early harvesting.
I n the past, wet season rice crops have
suffered from serious stem-borer damage.
Of the species of this pest found in the
area, Scirpophaga
innotata
(Walker)
appears to be t h e most important. The
moths lay their eggs on t h e leaves of the
rice and after h a t c h i n g t h e larvae bore
into the stems, usually n e a r t h e base.
They feed inside and cause t h e stem to
die or to produce sterile heads. As a r e sult the extent of the damage is not fully
apparent until after t h e crop flowers.
Stem-borer a t t a c k is confined to wet
season crops. During the cool dry season,
pre-pupae of t h e pest h i b e r n a t e in the
soil.
Since the 1956-57 season, stem-borer
damage has been almost negligible. It is
still uncertain whether this is due to con-

trol measures which have been introduced,
or whether n a t u r a l factors have been
responsible for a general reduction in the
stem-borer population.
Present control
measures consist of frequent dusting with
1 per cent. Endrin and early ploughing
after wet season rice has been harvested
to allow the soil, with its overwintering
pre-pupae, to thoroughly dry out.
No serious diseases have been recorded
at the station.
Helminthosporum
leafspots are generally present, particularly
in crops suffering from either waterstress or insufficient fertiliser.
However
they are never sufficiently severe to cause
a noticeable reduction in yield. Leaf and
grain spots due to Nigrospora oryzae a n d
Curvularia sp. have been also noted on
occasions. Entyloma oryzae (leaf smut)
h a s been isolated on wild rice growing in
the area, but not on cultivated rice.
Weed problems have increased in recent
years on t h e research station although
a n irrigation and pre-planting cultivation
is commonly practised.
Water grass,
Echinochloa colonum, is the main weed.
A special research programme on weed
control has recently begun.
YIELDS
The highest experimental t r e a t m e n t
yield recorded at the station is 6,920 lb.
per acre and yields of over 2 tons an acre
have been recorded a number of times.
Bulk crops grown at the station indicate
t h a t with proper husbandry, yields of one
to two tons an acre should be obtainable
under commercial farming conditions,
and t h a t there is considerable scope to
improve t h e m further.
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